>aiu&t IS CLAIMED IS : 

, A A pXcess for selectively amp.ifying nucleic acid sequences, 
^Zsing forS^ -ixture comprising: muKiple single stranded non- 

X ^ multiple deoxynucleoside triphosphates, 
i *Tf>-\ a DNA polymeraseX^nd multiple deoxynuu 
(ATCs), una p y ^ Qf sajd mu|tip|e 

target circle by extension of the PI rwm 
sequence DNA (TS-DNA) products. 

-^be process of claim 1 wherein said multiple primers are primers 
with specifS^ces comply to portions of an ATC. 

3. The process of ciai^^ein said multiple primers are random 
primers. 

4 . The W o^im 1 wherein said mu^B^s comprise a 
mixture of rando\and specific primers. \^ 
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5. The process X^m 1 wherein said multiple primers are within the 
range of 2 to 50 nucleotides^ length. 

6 . The process of claim\erein said multiple primers are within the 
25 range of 2 to 35 nucleotides in lengtf\ 

7. The process of daim 1 wherein\multiple primers are within the 
range of 2 to 10 nucleotides in length. 

8. The process of Cairn 1 wherein said multip\primers are hexamers. 
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9. The process of clair^N^rein said multiple primers are octamers. 
•-^^^j-^^ primers contain a 

5 region at the 5' end of said prime^r^^ 

1 1 . The\cess of claim 1 wherein said ATC is a single stranded DNA 

circle. 

10 12. The process \laim 1 wherein said ATC is a duplex DNA circle 

having at least one nick. 

13. The process of claim \*herein said ATC is a duplex DNA circle 
having no nicks. 
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14. The process of claim 1 wherein\aid ATC is a single stranded RNA 



circle. 



15 The processes of claim 12 or claim\13 further comprising a 

-20--denaWrat^^ 

^Vjhe method of claim 15 where the amplification target circle is derived 
directly frmr^ember selected from the group consisting of bacterial colony, 
bacteriophage, ^aque, yeast colony, baculovirus plaque, and transiently 
25 transfected eukaryotic celll>v Ss /^7\ 

17. The method of djw" member ^ ^ 
18 The method of claim 17 wherein ly^N^ieved by treatment with an 
30 agent selected from the group consisting of heat, a^^sozyme, and an organic 
solvent. >v 



19 The m eth>b^m 18 where said enzyme is selected from the 
glucylase, and xymolyase. 



group consisting of lysozyn 



2 \rhe process of ciaim 1 wherein said ATC is no larger than about 
10,000 nucleotides in size. 

21. The\ess of Cairn 1 wherein said ATC is larger than 10,000 
nucleotides in size. 

22. The process o\aim 1 wherein said ATC is no larger than about 
1,000 nucleotides in size. 

23. The process of claim\herein said ATC is no larger than about 
15 100 nucleotides in size. 

24 The method of claim 1 wh\in the amplification target circie 
comp rises a single stranded bacteriophagW a double stranded DMA 
p ,asmid or other vector, or a clone derived fro^uch a vector. 
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" "^Tne method of claim 1 wherein the^cation target-circle to- 
be amplified is of unknown sequence composition. 

26 Tl^f^oi^mf 1 ^herein said dNTP is a" member selected 
Tl^eK+GIP dATP dGTP, dUTP, a naturally 
25 from the group consisting of drp^uc^-- 

™ ^ « „ + fmm thk f-ronknn. an anaTCjg~ota dNTP, and a ai\i 
occurring dNTP different from th^ 

having a universal base. 




\ 2rV. The process 
30 ^radiolabeled. 



26 wherein at least one said dNTP is 
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the TS-DNA resis^n^S^^ 
5 ^ ^"^^^^as^ein said at .east one nucleotide is a 
phosphorothioate nucleotide. 
$}$^? 30. The process ofcW *8 herein said nuoiease activity is due to 
an endonuclease. 

10 "^7 31 ^^^« «-° in said nuc,ease ac,ivity is due 10 

an exonuclease. 

32 . The process^ 31 wherein said^exonuc.ease activity is due 
15 to a polymerase having a 3<-5\xonuciease activity. 

of rlaim 31 wh^ein said exonuclease activity is due 

33. The process of claim WMC r 

to an added exonuclease enzyme. 



20 34. The process of ciitfm 

contaminating nuclease. 

35. The process of claim 
modified nucleotide 




ca iH nuclea se activity is due to a 




rein said at least one nucleotide is a 



36. The process^ 1 wherein at least one PI primer is attached 
to a solid support. 

nf Haim 36 Wherein said solid support is made of 

37. The process of claim jo w, X^ 



30 glass or plastic. 



consisting of ..near dV genomic DNA and cDNA. 

10 A claim 38 wherein said exonuclease activity is 

40. The process Of claim 

caused by an enzyme. \ 

f rim 38 wherein said exonuclease activity is 

41. The process of clairto J» W,,B 
15 caused by a 3'-5'-exonuclease. \ 

, • therein said exonuclease activity is 
42 The process of claim 38 Vhere.n 

u ■„« v Vexonuclease activity, 
caused by a DNA polymerase having 3 -S^xonu 

in wuhcr^in sai^ ex onuclease activit y is 

20 43. The process-^ claim 38 where><vsa 

caused by a contaminating nuclease. \ 

„ of claim 38 wherein \h of said exonuclease- 
44. The proces o c ,m K ^ ^ ^ 

resistant primers contains at least x 
25 resistant to exonuclease activity. \ 

• ^o-.m at Ipast one nucleotide is a 
m Haim 44 wherein said at leasx 
45. The process ot ciaim \ 

modified nucleotide. 
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ft^Th. Process of claim 45 wherein said modified nucleotide is a 3'- 
terminal nuclide. 

of claim 46 wherein said modified nucleotide is a 
47. The procesXot claim h-w 

phosphorothioate nucleotid 

„ of cl*mV wherein each of said exonuclease- 
«. The process o d-£* ^ ^ ^ ^ 

resistant primers contains at least tw^ 

resistant to exonuclease activity. 




49. The process of claim 35 wherein said 
,ocated at other than the 3'-terminal position. 



t least one nucleotide is 
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« „n K^bun said 3'-terminal nucleotide of 

50 The process -of- claim 49 whefeinsaid 

^ said primer can be removed o^-B'-exo^lea^ty. 

51 TheVooess o, claim 1 wherein said DMA polymerase is a DNA 
S' 5'-exonuc,ease activity and is a member selected from 

polymerase hav.ng^ polym erase, Tts DNA 

~„,«i«tinoNof bacteriophage +29 uinm y 
,he group cons.sting not polymerase, Klenow 

frag mentofDNA P olymerase\T5 DN P y ^ ^ ^ 

T4 DNA polymerase holoenzyff^, T7 native p 
polymerase. 

« of claim 1 w\erein said DNA polymerase is 
52. The process ot claim ■ x 

bacteriophage^ DNA polymerase. 

« of claim 1 wherein\d DNA polymerase is 
The process ot ciaim ■ x 
.actelphage ^ DNA polymerase and said mummers are res.stant 

to exonuclease activity. 
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^ The prooeX of claim 1 wherein said DNA polymerase is 
ha roXv-rase wherein said multiple primers are 

group consisting of linear DNA, g^n^sniic^DNA a cDNA. 

„. The process of Calm , «h^«A po.ymerase does not 
exhibit s'.B'-exonuclease activity- 

^7,-^rocess of claim 55 wherein said DNA polymerase is selected 
f2 ( ^^Lwf DNA polymerases lacRing a 3'-B' exonudease 
10 ^from the group co^^P^ DNA 
activity, such as Taq, Tfl, ano-ynu ^ 
poly merase alpha, and DNA P^^^T^ of „ DNA 
eliminate a 3'-6' exonudease act.v.ty such as exo~^v 
polymerase, Klenow^fragment, Vent and Pfu DNA polymera 

57 . The proceXclaim 1 wherein said DNA poiymerase is a reverse 
transcriptase. 



58. The process of claim 1 



herein said ATC is RNA and said DNA 
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y u. " \ 

poly"me7a"se^ ^v^trafiscnpraseT" 

J^ 5 W process o, daims 38-56 wheX" ^ 
# rnix/e^rs— e to exonudease act,v,ty and 

exonudease activity. 

^herein a linear DNA target is used 
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60. The process of claims 38-5 
instead of said ATC. 

81. Th. process of claim 60 wherein said DN> 
DNA polymerase. 
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polymerase is <t>29 



^62. A process for selectively amplifying nucleic acid sequences, 

"^"^Xg multiple single stranded non-circular oligonucleotide primers 
5 (P1 , and oneT^ore amplification target cirCes «ATC, under conditions 
wherein said ATC^sto one-said multiple P1 primers to produce a pnmer- 

ATC sample mixture; X J , -j 

<b, adding a D^Xerase and multiple deoxynucleos.de 
triphosphates under conditi f^P-ote replication of said amplification 
10 JU Lie b y extensic^j^imers to form multiple pnmary tandem 
sequence DNA (TS-DNA) products. 

63. The method of claim 1 where at least^of the deoxyribonucleoside 
triphosphates comprises a readily detectable moiety. 

64. The method of claim 63 where the detectable n^iety is a fluorescent 

label. 

\65 A kit for amplifying DNA sequences comprising nuciease-resistan, 
,n randoXrmers, a DNA polymerase and one or more deoxyribonucleos.de 
triphosphate^ 

66 A kit^Xmplifying DNA sequences comprising both nuclease- 
sensitive and nuclease^^ndom primers, a DNA polymerase and one or 
25 more deoxyribonucleosidAiph^hates. 

67. The kit of claims 65 am^herein said DNA polymerase has W 

exonuclease activity. 

30 68. The kit of claims 65 and 66, wherein^DNA polymerase is *29 

DNA polymerase. 
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